Using the hierarchical approximation, we discuss the cut-off dependence of the renormalized quantities of a scalar field theory. The naturalness problem and questions related to triviality bounds are briefly discussed. We discuss unphysical features associated with the hierarchical approximation such as the recently observed oscillatory corrections to the scaling laws. We mention a two-parameter family of recursion formulas which allows one to continuously extrapolate between Wilson's approximate recursion formula and the recursion formula of Dyson's hierarchical model. The parameters are the dimension D and 2 ζ , the number of sites integrated in one RG transformation. We show numerically that at fixed D, the critical exponent γ depends continuously on ζ. We suggest the requirement of ζ−independence as a guide for constructing improved recursion formulas.
One important unsolved problem of the electroweak interactions is the mechanism responsible for the symmetry breaking. With a single scalar doublet (Higgs), the standard model provides an economical candidate solution. There are two issues related to scalar field theory which are relevant to restrict and understand better the symmetry breaking mechanism. The first one is the so-called naturalness (or fine-tuning, or hierarchy) problem [1] . The second is that arbitrarily large values of M H /M W are forbidden [2] when Λ > M H , where M H is the mass of the Higgs, M W the mass of the W boson and Λ a UV cutoff.
One possible method to address these questions non-perturbatively consists in using
Wilson's approximate recursion formula [3] . In this approximation the renormalization group transformation reduces to a simple integral equation closely related to the one associated with Dyson's hierarchical model. This method allows exact large volume calculations [4] which can be used to test numerical approximations. On the other hand, the improvement [5] of this type of approximation is difficult.
The so-called naturalness problem of scalar field theory arises when one tries to take the limit of large UV cutoff Λ keeping the renormalized mass m R of the order of a fixed cut-off of reference Λ R . This can be done explicitly using the approximate recursion formula with an initial potential Q 0 (φ). Applying L times the renormalization group transformation, one obtains a theory with Λ R = 2 −L Λ and a local potential Q L . Maintaining m R at a fixed not too large value in Λ R units requires a fine tuning [3] of the rφ 2 term in Q 0 . Namely, continuously extrapolate between Wilson's approximate recursion formula and the recursion formula of Dyson's hierarchical model. We showed numerically that at fixed D, the critical exponent γ depends continuously on ζ. We would like to modify the recursion formula in order to get ζ-independent physical quantities. Under some assumptions discussed in Ref.
[10], one can construct systematically "counterterms" that cancel the ζ-dependence. This procedure might be somehow analogous to the µ-independence used in perturbative field theory [11] .
Finally, we would like to say a few words about the large N limit of scalar field theory.
The recursion formula of Ref. [9] can be easily extended to N components. The leading term in the 1/N expansion of the initial probability for O(N) sigma models is Gaussian, however the high-temperature expansion has non-gaussian features which are presently under study [12] .
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